Healthcare workers, especially those with direct patient contact are amongst professions with the highest rate of workrelated musculoskeletal disorders (WMSDs), physical therapists (PTs) being one of them. Our objective was to review current knowledge relating to the prevalence, risk factors and prevention of WMSDs among PTs. Pubmed, Google Scholar and PEDro databases were searched for terms relating to WMSDs in PTs from inception to 2015. The prevalence of WMSDs among PTs was high, with lifetime prevalence reported as 55-91%, and 12-month prevalence ranges 40-91.3%, and the lower back as the most frequently affected, with estimates of a lifetime prevalence ranging 26-79.6%, and a 12-month prevalence ranging 22-73.1%, followed most often by the neck, upper back and shoulders. The major risk factors for workrelated low back pain (LBP) were: lifting, transferring, repetitive movements, awkward and static postures, physical load, treating a large number of patients in a single day and working while injured. Low back pain seems to be age-and genderrelated with a higher prevalence in females, younger PTs and PTs working in rehabilitation settings. Physical therapists, as a consequence of work-related LBP, may seek treatment, modify their daily living and leisure (lifestyle) activities, use aids and equipment or change their specialty area either within the profession or by leaving it. Skills and knowledge as to correct body mechanics do not prevent work-related injuries. Mechanical aids used for a patient transfer should be adopted by PTs and new strategies should be developed to reduce their WMSDs without compromising the quality of treatment. Int J Occup Med Environ Health 2016;29(5):735-747
INTRODUCTION
Ben-Gurion of the Negev universities were excluded. The reference lists of all the retrieved articles were also searched. The whole material was critically analyzed. We are aware of the fact that such a traditional approach to narrative reviews has much more potential for bias than systematic reviews or meta-analyses. However, we endeavored to be inclusive and open-minded.
RESULTS

Prevalence of WMSDs and LBP in PTs
Studies have evaluated lifetime and 12-month prevalence of WMSDs in PTs ( Table 1 ). The prevalence of WMSDs among PTs has been found to be high, with lifetime prevalence reported as 55-91% [11, 12, [15] [16] [17] , and 12-month prevalence ranges .3% [15] [16] [17] [18] . In all the reviewed studies, lower back was the most frequently affected in PTs (Table 1) , with estimates of a lifetime prevalence ranging 26-79.6% [9-12, 16, 17, 19] , and a 12-month prevalence ranging 22-73.1% [8, [16] [17] [18] [20] [21] [22] , followed most often by the neck, upper back and shoulders. American Physical Therapy Association identified work-related LBP among PTs as an important issue to be addressed and formed a task force to investigate the problem.
Risk factors for work-related LBP Physical load
Hard physical work (Table 1) , with tasks involving joint loading, extreme flexion of the trunk, frequent heavy lifting and transferring patients, maintaining an awkward or static posture, bending, twisting, working in the same position for long periods of time and psychological stress have been reported as causal factors for back injuries in healthcare workers [8] [9] [10] [11] [12] [15] [16] [17] [18] [19] [20] [21] [22] [23] . Physical therapists may routinely perform activities such as transferring dependent patients, assisting patients during gait, providing manual resistance to their development or exacerbation, but which may not be their sole cause" [2] . The WHO declared that work environment significantly contributes to work-related diseases, partially caused by adverse or aggravated working conditions, accelerated or exacerbated by workplace exposures [2, 3] . Work-related musculoskeletal disorders cause substantial economic losses to individuals as well as to the community [4] . Healthcare workers, especially those with a direct patient contact, are amongst professions with the highest rate of WMSDs due to their job demands and positions maintained throughout the day [5] . Work-related musculoskeletal disorders are considered one of the largest health problems amongst physical therapists (PTs), low back pain (LBP) being the most common disorder [6] [7] [8] [9] [10] [11] [12] [13] [14] . The practice is physically demanding, involving repetitive tasks, high force manual techniques for treating patients, techniques that exert direct pressure on certain joints during the treatment, awkward positioning of joints during certain maneuvers and prolonged constrained postures [7] . The purpose of this paper was to review current knowledge relating to the prevalence, risk factors and prevention methods of WMSDs among PTs, with a special focus on LBP.
MATERIAL AND METHODS
PubMed, Google Scholar and PEDro databases were searched from inception until April 2015 using a predefined strategy for the following key words: work related musculoskeletal disorders, physical therapists, physiotherapists, low back pain, prevalence, risk factors, and prevention strategies. There were no search limitations. Titles and abstracts of all relevant articles were reviewed. All studies written in English of any design or methodological quality and dealing with WMSDs in PTs were included. Study protocol articles and articles with unavailable full text in the libraries of Tel Aviv and patients" [8, 15, 16, 24] as the factors most associated with work-related LBP in PTs. Additionally, "bending and twisting" was associated with an increased risk of LBP. "Performing the same task over and over" was the risk factor that injured implicated PTs most often [7] . In contrast, "working with confused or agitated patients," "reaching or working away from the body" and "inadequate training in injury prevention" were not cited as important factors [7, 21] . Landry et al. [25] have found that > 75% of healthcare workers stated that LBP was related to work duties. Low back pain was associated with a direct patient contact and performing patient lifts/transfers. Health professionals who performed patient lifts/transfers were more likely to report LBP than those who did not perform such activities. These findings confirm that the incremental risk may be associated with the frequency of lifts/transfers. Similarly, West and Gardner [16] have reported that among 217 PTs from Queensland, Australia 35% stated "lifting and transferring dependent patients" was the most common risk factor for LBP.
The most important risk factors commonly identified by PTs were: "treating a large number of patients in one day" (83.5%), "working in the same position for long periods of time" (71.3%) and "lifting or transferring dependent patients" (67.8%). Previous studies have similarly identified "treating a large number of patients in one day," "working in the same position for long periods of time" [15, 16, 20] pain. When compared with their younger counterparts, older workers were more unlikely to seek treatment because of their symptoms, miss work, work while in pain or limit patient contact time, but they were more likely to report a job change as a result of their symptoms. Only Rugelj [19] from Slovenia has reported that LBP was more common in older PTs. Lifetime prevalence, "ever had severe back pain," was as high as 73.7%; 50.4% reported LBP several times. Of the 27.1% respondents who did not report LBP, the majority (66.6%) were 20-40 years old. In the respondents who experienced LBP numerous times, 74.6% were 31-50 years old. Of all the respondents, 18% had visited a physician once and 11.3% several times; the majority were 31-50 years old, 21% had been on sick leave due to LBP: 15% once and 6% several times. Approximately half (47%) of the PTs were convinced that their LBP was work-related, 21 .1% thought that their LBP was not related to their practice and 15.8% couldn't decide. Most PTs alleviated their LBP by rest (40.6%), physiotherapeutic treatment (50.4%), exercise or pain killing drugs.
Older workers appeared more likely to receive surgical interventions for their injuries [26] and therefore, may have experienced subsequent disability due to age-related changes in cognitive function, health and recuperative ability [27] .
Sex: differences between male and female PTs
Bork et al. [15, 20] have reported that the incidence of WMSDs is associated with gender of the therapists, with females complaining more often. This finding is in agreement with several other studies [9,12,13,20,21] documenting that WMSDs prevalence among female PTs ranges 73-100%. In Kuwait, the 12-month prevalence of LBP in female PTs was 22.6% compared to 9.4% in males [18] . The prevalence of shoulder and neck WMSDs was 17% and 12% in females, respectively, and 2.3% and 0.9% in [20] have shown that for those > 55 years old, the 1-year prevalence for work-related LBP, was approximately 35%; the prevalence of work-related LBP ranged 42-52% for ages 25-50 years. On the other hand, Cromie et al. [15] have shown that the prevalence of pain or discomfort in the lower back for ages 50-59 years and ≥ 60 years was 60% and 50%, respectively; however, the highest prevalence (80%) has been found in the youngest age group (20-29 years) . In Kuwait, Alrowayeh et al. [18] have found that the prevalence of work-related LBP during the preceding 12-months was associated significantly with the participants' age, occurring more often in younger age groups (20-40 years one musculoskeletal symptom compared with 57% of male PTs [20] . In Israel [17] , female PTs exhibited an increased risk of WMSDs in the neck/upper back and shoulders/elbows, demonstrating that the female gender is associated with 21% increased likelihood of injury to the neck/ upper back, and 13% increased likelihood of injury to the shoulders/elbow areas. However, Cromie et al. [15] have reported that male PTs had increased odds of reporting neck symptoms, wrist symptoms, and thumb symptoms compared with their female colleagues.
Differences in work settings
Seventy-five percent of PTs working in rehabilitation settings experienced LBP compared to 64% of those working in outpatient settings and 63% of those working in hospitals [8]. Scholey and Hair [24] have found the rehabilitation setting to be a stressful work environment, thereby, increasing the risk of low back injury. Physical therapists reported that their most significant injury had first occurred whilst working with general musculoskeletal outpatients (31%), in neurological rehabilitation (14%) and caring for the elderly (12%). These three major clinical areas produced serious WMSDs amongst PTs [7] . Practice setting proved to be an important factor for both PTs and physical therapist assistants (PTAs) who sustained wrist or hand injuries [8] . Thirty-eight percent of PTs in skilled nursing facilities and 32% of PTs in outpatient settings sustained a wrist or hand injury compared to only 13% of PTs injured in hospitals and 0% injured while performing home-based care.
Rozenfeld et al. study [17] of PTs who worked in rehabilitation centers and PTs who worked in outpatient clinics, has found that amongst 112 PTs (64 worked in rehabilitation centers, 59 in outpatient clinics), the highest lifetime prevalence rates for WMSDs were in the lower back (79.6%). Physical therapists practicing in rehabilitation centers reported a higher annual prevalence of lower back injuries males. No significant association was found between PT gender and the prevalence of elbow, upper back, hip/ thigh, knee, and ankle/foot WMSDs [18] . In another study in Kuwait [12], a point prevalence rate of work-related LBP was 57% (31.6% in males and 68.4% in females). The lifetime prevalence was 70% (61.8% in males, 74.2% in females). In general, more females than males reported LBP, but it was not significant. The difference in the median pain score between male and female PTs was also insignificant. Physical disability before experiencing LBP was mainly musculoskeletal in both females and males, but higher among those with work-related LBP (23%) than non-workrelated LBP (10%). Moreover, females (21%) reported higher musculoskeletal disability than males (15% Moreover, he has found that the prevalence of work-related LBP according to the area of specialty was orthopedics (34%), neurology (24%), and pediatrics (14%). Salik and Ozcan [11] have categorized PTs according to the practice setting and found that LBP was the most common WMSD in all subgroups. The highest prevalence was in PTs who worked in cardiopulmonary rehabilitation (30%), orthopedic rehabilitation (29.5%) and neurological rehabilitation (28%); the lowest was in general physical therapy practice settings (25.7%).
Bork et al. [20] have found that PTs working in hospitals reported a higher prevalence of musculoskeletal problems in every anatomical area except for wrists/hands and hips/ thighs than non-hospital-based PTs did. The prevalence of WMSDs was significantly higher in the low back and ankles for PTs working in hospitals.
Impacts, responses and prevention strategies
Strategies used by PTs to avoid WMSDs include the use of aids, special equipment and so called "self-protective behaviors." Aids and equipment used to reduce physical demands of the PTs work include: height-adjustable beds, lifting belts, slide boards, splints, and stools on casters ("wheelie stools") [28] . Lately, lifts and sliding sheets have been highly recommended [29] . Cromie et al. [15] have defined "self-protective behaviors" as outsourcing, preventive or reactive strategies. Outsourcing strategies shift all or part of a therapist's workload to another person. These strategies include reducing the load by acquiring help when transferring patients. A PT can use PTAs' assistance in lifting a patient rather than lifting him/her alone [30] . Preventive strategies are meant to alter the technique or the environment and thus, avoid stress to a therapist's body. A therapist's position during work can be related to the development of LBP [31] . Strategies to modify a therapist's position or adjust bed height to prevent injury are in this category.
than their colleagues in outpatient clinics (79.2% compared to 35.4%).
In contrast, Glover et al. [7] have found that clinical setting was significantly related to PTs' most serious injuries. Physical therapists (N = 1796) reported that their most significant injury had occurred whilst working with general musculoskeletal outpatients (N = 554, 31%), in neurological rehabilitation (N = 242, 14%) and caring for the elderly (N = 215, 12%). The relationship between the type of complaint (e.g., spinal, upper limb/lower limb problems) and clinical setting was evaluated and the effect was found significant. A higher proportion of upper limb injuries occurred amongst PTs [7] working with general musculoskeletal outpatients. Of all respondents whose major or most significant injury had been to the wrist or hand, 49% (59/120) experienced their first symptoms while working with general musculoskeletal outpatients which increased to 76% (139/184) for respondents whose most significant injury had been to their thumb. Of PTs reporting LBP as their most serious musculoskeletal disorder, neurological rehabilitation was the setting of the first onset of the symptoms (18%, 139/776), followed by general musculoskeletal outpatients (17%, 129/776), elderly care (14%, 112/776) and orthopedics (11%, 87/776). Alrowayeh et al. [18] have found that the prevalence of work-related LBP was not significantly associated with work settings (except for hand/wrist complaints), although, they have reported that the highest WMSDs was in the lower back and the most work venues with the high prevalence of LBP were general (13.2%) and rehabilitation hospitals (10.3%). Furthermore, the highest prevalence of work-related LBP according to the area of specialty was orthopedics (9.9%) and pediatrics (6.6%). Similarly, Shehab et al. [12] have reported that the highest prevalence of work-related LBP occurred in general hospitals and rehabilitation centers, which were higher than those reported by Alrowayeh et al. [18] , with 44% and 41%, respectively. Another possible preventive strategy is to introduce breaks and changes in posture in order to reduce the risk of injury, as well as to warm up before performing a procedure [32] . Reactive strategies are those developed by a therapist in response to an injury (or a perceived risk of injury). These strategies include movements that aid in avoiding aggravating factors, such as using a different part of the body to administer a manual technique, which can protect the upper limb from overuse [33] , in addition to substituting electrotherapy for certain manual techniques.
Responses to WMSDs may include a search for new treatments, modifying activities of daily living (ADL) and leisure (lifestyle) or making changes in their specialty area either within the profession or by leaving the profession entirely. Different types of responses can be divided into two categories: those aimed at reducing the effects of stress on the body as much as possible and those designed to avoid future exposure. The effects of strain may be reduced by receiving treatment, modifying lifestyle or removal from stressors. Sick leave and workers' compensation are two ways of reducing the effects of strain. Bork et al. [20] have reported that 2.8% of therapists missed work due to LBP. Molumphy et al.
[10], reporting on avoiding future exposure, have found that 18% of therapists with LBP changed their work setting and 12% reduced their hours of patient contact time; however, none left the profession as a consequence of work related LBP. Alternatively, therapists tended to move from acute care and rehabilitation settings to less acute care settings. Bork et al. [20] have reported that 25% of therapists had changed their work activities as a consequence of WMSDs, most frequently by changing techniques, work postures or body mechanics. Over 61% of the PTs indicated that they had treated themselves or had sought treatment from a colleague for a WMSD. assessment and implement risk control measures, thus, ensuring that training and education are implemented only after the work environment and work systems have been modified, the objects changed and mechanical aids introduced [35] .
DISCUSSION
Physical therapists are at high risk of WMSDs with the low back as the major body part affected [6-8,10, 15, 16, 36] . The prevalence rates widely vary between the studies, perhaps due to the use of different case definitions.
Most of the studies have found that in addition to physical and personal factors, psychosocial job demands, social relations at work and interpersonal cultural factors were associated with WMSDs. Lifting or transferring dependent patients was reported as the factor most likely to contribute to work-related LBP [10, 12, 15, 16, 24] . Other postural factors relating to working posture or position of PTs and workload factors relating to the frequency or repetitiveness of treatment and time management issues were also contributing factors to work-related LBP [7, 15, 16, 20, 21] . Physical therapists are mostly at risk of work-related injuries and consequent LBP within the first 5 years of employment and before the age of 30 [8,10,15] . Physical therapists beginning work are often young, usually < 30 years of age, suggesting that newly employed therapists are at risk of injury early in life. The high prevalence of LBP in younger PTs was thought to be a result of newly qualified therapists tending to work in physically demanding clinical areas such as rehabilitation and intensive care units [10] with less knowledge and minimal skills early in their careers [10, 20] . Bork et al. [20] have suggested that the age-prevalence trend, lower in older PTs, resulted from PTs moving out of patient care as they gained experience and into administrative positions that are less physically demanding. An alternative explanation of the low prevalence of workrelated LBP in older PTs may be related to a survivor Mierzejewski and Kumar [9] have found that 49% reported LBP due to work activity. Some (35%) continued to work despite their back pain, while 13.7% ceased working as a result of the injury. In Britain, Scholey and Hair [24] have also found that 88% of the therapists with work-related LBP had taken measures to avoid a recurrence, which included back care (43%), exercise (20%) and change of bed or chain (37% 744 and transfers, which involve greater physical effort in the hospital environment. Rehabilitation centers appear to be the most dangerous work setting with the highest prevalence of work-related LBP due to a stressful and physically demanding work environment [8, 17, 24] . Waters and Rockefeller [39] have differentiated between patient handling tasks classified as "traditional" and those classified as "therapeutic" in a rehabilitation setting. Therapeutic tasks are designed to improve a patient's physical function and independence, whereas traditional tasks are designed to only offer a patient the needed help. Therefore, therapeutic tasks constitute a greater risk of musculoskeletal pain to the therapist since they require staying in an awkward position for long periods of time, thus, causing higher cumulative mechanical loads on the spine. This could also explain the highest prevalence of work-related LBP in PTs working in rehabilitation. The LBP literature among hospital workers and health professionals has focused on LBP among the nursing staff. A higher range reported in Turkish studies, demonstrated that approximately 65-88% of nurses experience LBP [40] [41] [42] . These results suggest that nurses have the highest prevalence of LBP of all hospital workers. However, Alperovitch-Najenson et al. [22] have found a very high (73.1%) 12-month prevalence of LBP among PTs, significantly higher than the one reported by the nurses (43.9%), in the same rehabilitation hospital.
Responses to work-related LBP must include adopting one or more self-protective behaviors or using various aids and equipment. In addition, PTs may seek treatment, modify ADL and leisure (lifestyle) or make changes in their specialty area, either within the profession or by leaving it altogether as a consequence of work related LBP. Physical therapists experience WMSDs of sufficient severity that 1 in 6 changes careers [15] . Interestingly, PTs do not use lifts for a transfer of a patient and sliding sheets for repositioning a patient in the bed. Moreover, if their knowledge and clinical experience in bias. As PTs become older, the survivors are those who develop strategies for coping with physical demands of the job and continue to treat patients. Although the literature points to an increased risk of injury due to associated age-related changes, there is also a general consensus that as age increases, the number of injuries and injury rates decline [37] . 13. King P, Huddleston W, Darragh AR. Work-related musculoskeletal disorders and injuries: Differences among older and musculoskeletal disorders/injuries do not prevent their own WMSDs, adopting new work techniques should be required, especially when using mechanical aids while working with patients. Physical therapists, despite their knowledge as to body mechanics and injury prevention, are no exception [20, 24] .
CONCLUSIONS
The practice of physical therapy and its specialized nature create musculoskeletal problems for PTs. The extent of musculoskeletal disorders among PTs suggests that their skills and knowledge are not effective in preventing WMSDs. We believe that specific strategies should be developed to reduce work-related LBP thus, preventing potentially disabling conditions. Majority of the studies have not concentrated on the use of aids and equipment such as lifts and sliding sheets. Therefore, further investigation is needed to estimate the influence of using different lifts and mechanical aids while treating patients, and thereby reducing WMSDs, and specifically LBP amongst PTs.
